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1.0 INTRODUCTION

On behalf of Armco Inc. (Armco), Remcor, Inc. (Remcor) has prepared this
work plan to define the procedures to be employed in the conduct of a
removal action at the North End former disposal area of the Union Wire
Rope (UWR) plant site in Kansas City, Missouri. This removal action
will be performed to fulfill Armco's obligations under the terms of the
Consent Agreement among Armco; the U.S. Environmental Protection Agency
(EPA), Region VII; and the Missouri Department of Natural Resources
(DNR). Waste removal activities will occur on property currently owned
by Armco, including an area planned for use by the U.S. Army Corps of
Engineers (COE) for the rechannelization of the (Big) Blue River. Ar-
rangements for this rechannelization project are such that the City of
Kansas City (the City) will acquire this property. Both the COE and the
City will be signatory to or state their concurrence with the Consent
Agreement,

1.1 PROJECT DEFINITION

Remcor had previously completed a remedial investigation (RI) of the
North End former disposal area at the UWR site under contract to Armco.
This study concluded that lead-containing materials were deposited to-
gether with rubble, debris, and soil within a 2.0-acre area at this lo-
cation. Some of this lead-bearing waste exhibits the characteristic of
extraction procedure (EP) toxicity due to the concentration of lead in
its leachate. The RI and subsequent quarterly ground water sampling at
the UWR site have also indicated that ground water near the North End
former disposal area contains volatile organic compounds (VOCs). The
source(s) of the VOCs have not as yet been adequately defined, and fur-
ther ground water investigation is required. Based on the results of
planned additional studies, the need for ground water remediation can be
assessed.

1.2 SUMMARY OF REMOVAL ACTION
The removal action at the North End area of the UWR site is comprised of
two relatively independent activities:
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e Removal of formerly placed wastes
e Additional ground water investigation.

The need for ground water remediation has not been established; if
ground water cleanup is deemed necessary, such remediation will be per-
formed outside the current Consent Agreement.

The objectives of waste removal are as follows:

» Eliminate characteristic hazardous wastes from the site by
excavation and disposal of these materials in permitted
off-site facilities

e Minimize the potential exposure to and releases of contam-
ination from nonhazardous lead-bearing wastes and affected
soils by excavation and off-site disposal

* Restore the work area to minimize conflict with the COE's
plans for rechannelization of the Blue River

» Restore the waste area as needed to allow future indus-
trial use of those portions of the site not claimed in
rechannelization.

The objective of the ground water study is to determine the source(s)
and extent of VOC concentrations as a basis for remedial assessment.

1.3 ORGANIZATION OF WORK PLAN

This work plan is organized into five chapters and eight appendices.
Following this introduction, Chapter 2.0 presents the results of the RI
as the basis for determination of removal action requirements. Appen-
dices A through D provide supplemental information regarding the RI
methods and results. Chapter 3.0 presents the plan for excavating and
handling the fill materials, and Chapter 4.0 discusses the ground water
investigation plan and procedures. Chapter 5.0 presents the project

schedule.

The Field Sampling and Analysis Plan (FSAP), which describes procedures
for sampling and analysis during both the excavation work and the ground
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water study, is included as Appendix E. The Quality Assurance Project
Plan (QAPP), which presents QA procedures for sampling and analysis ac-
tivities as well as data quality objectives, is included as Appendix F.
The project-specific Health and Safety Plan (HASP) is provided as Appen-
dix G. Appendix H presents the development of site-specific cleanup
standards for lead concentrations in soils.
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2.0 REMEDIAL INVESTIGATION
This chapter provides a summary of the RI of the North End area of the
UWR plant site. The results of the RI form the basis for the planned
removal action.

2.1 BACKGROUND

2.1.1 Site Location and Environmental Setting

2.1.1.1 Site Description

The UWR plant site is located on an approximate 60-acre tract along the
south bank of the Blue River in Kansas City, Missouri (Figure 1). Land
use in the plant vieinity is industrial and vacant land.

The site is bordered on the west by Kansas City Southern (KCS) railroad
lines, beyond which is a former Kerr-McGee Corporation (Kerr-McGee)
wood-preserving (pole and railroad tie treating) facility. Manchester
Avenue divides the production area from the office building and material
storage areas; other industrial facilities also are situated on the
eastern side of Manchester Avenue (Figure 2). State Route 78 (23rd
Street) defines the approximate southern extent of the operations area.

The North End area consists of approximately 2.5 acres at the extreme
northern limits of the property. Its northern, western, and eastern
extent is defined by the Blue River, between the KCS railroad and Man-
chester Avenue bridges. A chain-link fence forms the southern limit

(Figure 3).

2.1.1.2 Regional Topography and Drainage

The Kansas City, Missouri region is an area of rolling and plain topog-
raphy with dendritic streams of mature developmental stage (McCourt,

et al., 1917). Stream valleys are wide and flat-bottomed; meandering
streams and oxbow lakes are common,.

Y rovrcon §
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The average discharge of the Blue River near its confluence with the
Missouri River is approximately 200 cubic feet per second (cfs) (Waite,
1987). A major portion of the UWR plant site is within the active
floodplain of the Blue River; flooding of the plant has been reported on
more than seven occasions since 1928 (Zerr, 1981).

2.1.1.3 Regional Geology
The site region is part of the Osage Plains portion of the Interior

Plains physiographic province (Emmett, 1985; Anderson, et al., 1979),
located midway between the Ozark Plateau and the Great Plains (McCourt,
et al., 1917). The geology of the Osage Plains is relatively uncompli-
cated, dominated by relatively flat-lying sedimentary rocks (dipping 10
to 20 feet per mile to the west-northwest) and unconsolidated alluvial
deposits in the valleys (Parizek, et al., 1968).

Figure 4 is a generalized geologic cross section through the area of the
UWR plant site. As illustrated in this figure, five geologic units are
present in this area (Parizek, et al., 1968):

Marmaton Group

Pleasanton Group

Kansas City Group - Bronson Subgroup
Kansas City Group - Linn Subgroup
Blue River Alluvium,

These units are Pennsylvanian in age, except for the alluvium, which is
of the Quaternary period.

The oldest bedrock unit of these listed is the Marmaton, which consists
of an upper shale, median limestone, and basal sandstone (Anderson,
1979). Aeccording to Parizek, et al. (1968), this unit is present at a
depth of approximately 100 feet below the ground surface in the area of
the UWR plant (Figure 4).

Overlying the Marmaton is the Pleasanton Group, comprised of argillace-
ous to sandy, micaceous shale. Thin, fossiliferous siltstone beds are

_ Remeos 4
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also present in upper portions of the group (Parizek, et al., 1968).
This unit 13 exposed in the vicinity of the Blue River near the site.
The upper surface of this unit appears to be at the approximate eleva-
tion of Interstate Route 435 to the east of the site, based on visual
identification at the time of the site investigation.

The bedrock units lying above the Pleasanton Group consist of the Bron-
son and Linn subgroups of the Kansas City Group. Both of these members
of the Kansas City Group have been removed by erosion at the UWR plant
site. The Bronson Group consists of a cyclic sequence of three major
limestones separated by shale and clay units. The Linn Subgroup con-
sists of shales, a few persistent limestones, and some thin sandstones.

Locally derived alluvium lines the valley bottom along the Blue River.
Near the UWR site, this material is on the order of 30 to 60 feet thick
(Parizek, et al., 1968). Based on data provided by exploratory geotech-
nical drilling performed for the COE in preparation for the Blue River
rechannelization project (U.S. Army Corps of Engineers, 1979), the
natural alluvial deposits consist primarily of high- and low-plasticity
clays (Unified Soil Classification System [USCS] CH and CL). Sandy
clays (SC) and poorly graded sands (SP) exist at depth, buried by the
clayey and silty surface materials. COE borehole data show that ground
water levels in boreholes will rise to approximately 10 feet below
grade. Shale bedrock is at a depth of 60 feet.

2.1.1.4 Regional Hydrogeology

Aquifers of the site region may occur in either bedrock or unconsoli-
dated materials. Bedrock aquifers typically consist of sandstones,
where permeability is controlled by primary porosity, or within lime-
stones, where permeability is generally a function of the density and
interconnection of fractures. Typical yields from domestic wells tap-
ping the bedrock aquifer(s) range to less than 20 gallons per minute
(gpm) (Imes, 1987). Near major rivers, these bedrock aquifers are not
commonly used for domestic, industrial, or municipal water supplies.
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Unconsolidated glacial drift formations are relatively unimportant as
aquifers in the Kansas City area. These drift deposits are typically
thin mantles of silty clay material that transmit very little water.

Deposits of alluvium along major rivers (e.g., Missouri River) are
widely used for water supply by both industry and individuals. Wells
developed in these deposits commonly yield on the order of several thou-
sand gpm (Emmett, 1985). Ground water is typically encountered at shal-
low depths (less than 20 feet) with flow directions toward and in the
downstream direction of the alluvial valleys.

Records of the Missouri DNR, Division of Geology and Land Survey, indi-
cate no ground water wells are located within one mile of the UWR plant
site. The DNR data base for water wells includes all wells drilled
since 1986; prior to 1986, submittal of well logs by drillers was
optional.

2.1.2 Plant History

In 1917, Black Steel & Wire Company purchased 12.5 acres of land along
the Blue River and subsequently constructed a wire and rope mill at the
site of the current UWR plant (Zerr, 1981). Originally, the mill was
designed to produce 7,500 tons of wire and 5,000 tons of rope annually.
The rope was primarily for oil field usage. An oil-fired open hearth
furnace and rolling mill were then added to produce rods for drawing.

In 1927, the Black Steel & Wire Company was reorganized as the Union
Wire Rope Co., and the new organization immediately initiated a major
overhaul of the plant. The open hearth and rolling mill were dismantled
and removed, and other equipment was reconditioned. Plant expansions
subsequently occurred, and additional lands were acquired. By 1958, the
plant site generally reached its current boundaries.

Armco purchased the Union Wire Rope Co. in 1958. By this time, annual
production capacity had increased to 72,000 tons per year with hundreds

_MW)
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of products. Continued upgrading and expansion of facilities occurred
since that time.

In April 1988, Armco entered into an agreement with the Wire Corporation
of America (Wireco) for future operation of the UWR plant. Under the
agreement, Wireco purchased the inventory and equipment at the UWR
plant, and Armco retained ownership of the property and physical im-
provements. Armco erected a fence to restrict access to the North End
area and maintains control of this area.

Wireco is leasing the plant from Armco for a period of five years. Dis-
position of the plant site at that time is undetermined, and Armco may
choose to sell the property for other industrial or manufacturing uses.

2.1.3 Plant Operations

The following paragraphs briefly describe the major processes that were
used for wire rope manufacturing at the UWR plant at the time of comple-
tion of Armco operations. Figure 2 shows the locations of structures

associated with these processes.

2.1.3.1 Cleaning
The first step in wire rope manufacturing occurred in the cleaning

house. Within this area were located several baths filled with condi-
tioning chemicals:

Copper sulfate

Phoscoat (zinc phosphate and phosphoric acid)

Borax
Sulfuric acid.

¢ o o 9

Bundles of steel rod brought to the plant from outside suppliers were
first pickled in a hot sulfuric acid bath to remove surface oxidization.
Rod bundles were rinsed in a water bath and then dipped in the Phoscoat
bath. The Phoscoat acted as a wire drawing lubricant.
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The rod was again rinsed and then dipped in a borax bath; the borax
lubricated the rod for subsequent wire drawing. Depending on the type
of product in which the rod was to be incorporated, the rod bundles may
have been dipped in the copper sulfate bath to precondition the rod for

subsequent processing.

2.1.3.2 Wire Drawing
The conditioned bundles of rod were then delivered to the wire-drawing

building to reduce the diameter in preparation for subsequent winding
steps. Within this building, the process equipment drew the rod into
wire and rewound the wire onto spools. An alkaline soap powder was ap-
plied to lubricate the rod in the drawing process.

2.1.3.3 Patenting and Galvanizing

In the patenting area, the wire was heated in an oven and passed through
a molten lead bath. The lead was subsequently removed by passing the
wire through a coke wipe. The wire was then coiled and moved for addi-

tional processing.

In galvanizing, the wire was pulled through a molten lead bath, scraped,
and passed through a bath of hydrochloric acid (HCl). After the acid
treatment, the wire passed through a molten zinc bath. The coated wire
was then rewound onto spools and moved to further processing.

2.1.3.4 Rope Mill
Within the rope mill the individual strands of wire were wound together

in varying combinations to produce the wire rope (cable). An asphaltic
material was applied to the strands in the winding process. The rope
mill had the capacity to manufacture cable of varying diameters and
properties.

2.1.4 Use of the North End Disposal Area
The North End area at the UWR plant site had been used for storage of
equipment and materials used in plant operations. In‘anticipation of
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the divestiture of UWR, Armco personnel conducted an environmental audit
of the UWR site in Kansas City in the fall of 1987. As part of this in-
quiry, discussions with cognizant UWR plant personnel suggested that an
approximate 1.5~ to 2.0-acre area at the North End may have previously
been used for disposal of plant wastes. There was concern expressed
that waste materials containing hazardous constituents may have been
placed with this former disposal area.

The North End area has not been included in Armco's lease of the UWR
site to Wireco. This area has been cleared of previously stored equip-
ment and materials and has been fenced to preclude inadvertent access.

2.2 INVESTIGATION METHODS

The principal field investigations of the UWR plant site were conducted
during the periods of December 14 through 18, 1987 and January 4 through
9, 1988. Additional site monitoring wells were installed on November
17, 1988. Ground water sampling has been conducted on nine occasions
between January 1988 and September 1989. Sampling of soils/waste and
ground water pertinent to the evaluation of the North End area has es-
tablished the data base required to satisfy project objectives.

2.2.1 Sample Collection

The RI involved the collection of samples of various media in several
physical settings. Each of these sample types required a specific meth-
odology; the following sections describe the numbers and locations of

samples and procedures used for the various media. A comprehensive sam-
pling map illustrating the locations of all samples collected during the
RI is provided as Figure 2.

2.2.1.1 Test Pits

At the North End former disposal area, 13 test pits were excavated in
eight areas by means of a rubber-tired backhoe. The pits were located
such that a representative areal distribution of subsurface samples
could be attained. Eleven test pits (i.e., TP-1a through TP-6) were
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excavated in six areas along the perimeter of the suspected disposal
area; two additional test pits (TP-T and TP-8) were located in the inte-
rior of the site (Figure 3). Test pits were excavated to depths ranging
from 5 to 10 feet. Each pit was excavated downward into material visi-
bly identifiable as native (nonfill) soil. The depths of the test pits
were not limited by the presence of ground water, as ground water was
not encountered in the test pitting.

During the excavation of each test pit, the Remcor field geologist com-
piled a geologic log of subsurface conditions encountered (Appendix A).
These logs recorded field observations and measurements, including the
presence and location of the various fill materials and indigenous
soils. The test pit excavations were routinely surveyed using an or-
ganic vapor analyzer (OVA); no positive readings were reported.

A total of 21 soil and fill material samples were collected from the
test pits for laboratory analysis. These samples were collected by
either of two methods:

e« Scraping the sample from the pit wall
* Collection from the backhoe bucket.

In either case, samples were collected by use of stainless steel spatu-
las. The spatulas were decontaminated prior to each use. In some
cases, individual soil samples were composited from the same depth
across the test pit by blending collected materials in a stainless steel
mizing bowl. The mixing bowls were also decontaminated prior to each
use. Upon collection, test pit soil samples were placed and sealed in
clean 250-milliliter (mt) clear glass bottles with plastic screw caps.
Where samples were to be analyzed for priority pollutant VOCs, the bot-
tles were prepared by the analyzing laboratory by adding approximately
100 mt of chromatographic-grade methanol. TFE-fluorocarbon-lined screw
caps were used for VOC samples.

_ remcon 4
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2.2.1.2 Test Borings and Well Borings

Soil samples from borings were collected with steam cleaned split-spoon
samplers by means of a small geotechnical drill rig using hollow~-stem
augers. Samples were collected via 2-inch split-spoon driven by a 140-
pound hammer falling freely through 30 inches, in accordance with the
American Society for Testing and Materials (ASTM) Method D 1586-74, and
standard penetration resistance was recorded.

Test Borings TB-7 and TB-8 were drilled and sampled to a depth of 5 feet
around the bulk HCl storage tank in the North End area. Test borings in
the area of the acid rinsewater equalization tank (i.e., TB-9, TB-10,

and TB-11) were drilled and sampled to a depth of 17 feet; this depth is
2 feet below the tank invert. None of these borings encountered ground

water.

Boring logs for each of the test borings and monitoring wells were de-
veloped by the supervising Remcor geologist/engineer and are included as
Appendix B. Each soil sample collected is noted on these logs. Upon
collection, each sample was contained in the laboratory-supplied bottles
and sealed for shipment to the analytical laboratory.

2.2.1.3 Ground Water Monitoring Well Installation
Ten monitoring wells have been installed at the UWR plant (Figure 2):

» Four wells (MW-1, MW-2, MW-3, and MW-3A) are located at
the North End of the facility

* Five wells (MW-4 through MW-7 and MW-9) are located in the
operations area of the plant site, generally upgradient of
the North End

*+ MW-8 was installed as an on-site background well.

Each of these wells was constructed in the uppermost continuous water-
bearing zone beneath the site. Typically, wells were drilled to a depth
of 20 to 25 feet.

_
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Each well was drilled by a small geotechnical drill rig using hollow-
stem augers and logged by a Remcor geologist/engineer. Boring logs
were developed during the drilling of each well and are included in Ap-
pendix B; split-spoon samples were collected at each well to provide
geologic and hydrogeologic data.

To reduce the potential for cross contamination, auger flights were
steam cleaned prior to use at each well. Split spoons were likewise
decontaminated. Additional measures to reduce cross contamination in-
cluded the steaming of polyvinyl chloride (PVC) well materials not con-
tained in factory-sealed boxes prior to use.

Each well was constructed of two-inch (inside diameter) flush-joint PVC
riser and factory-slotted 0.010-inch screen. Wells outside the build-
ings were constructed with a six-inch diameter protective steel casing
with lockable cap, while wells inside the buildings were constructed
with flush, floor-mount covers and water-tight lockable caps attached to
the PVC riser. Well construction diagrams were completed for each well,
detailing the placement of screen, riser, sand pack, and seal. These

diagrams are included as Appendix C.

Ground water samples were collected from each well only after the well
had been developed by bailing until suspended fines had been removed.
Prior to collection of each ground water sample, the well was purged of
three to five well volumes. Collection of the ground water samples was

by steam-cleaned stainless steel bailers.

An elevation survey of each well was conducted by a registered land sur-
veyor and referenced to a benchmark at the Manchester Street Bridge.

The elevation of each measuring point at each well was determined to the
nearest 0.01 foot, as were the elevations of the stage gage in the Blue
River and two surface water reference points on the Manchester Street
Bridge. Appendix C (Table C-1) includes tabulated survey information
for these wells.
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2.2.3 Sample Handling and Documentation
Upon collection of each sample, the following information was recorded
on the label preaffixed to the sample bottle:

Project identification
Sample number

Time and date of collection
Sample type

Collector's initials.

Sample bottles were sealed with plastic tape, placed in cartons, and
packaged for shipment.

2.2.3.1 Sample Nomenclature
Each sample was designated with a 9- to 11-digit sample number to facil-

itate tracking. The primary three-character code ("RAU") was used for
all samples to refer to the specific Remcor project. (For simplicity,
this code is deleted in subsequent references to sample numbers in this
report.) The following two digits refer to the location and media

sampled:
* MS - Soils from monitoring well borings
* MW - Ground water (monitoring wells)
 TB -~ Test boring soils
» TP -~ Test pit soils,

Following the media descriptor is the three-digit sequence number re-
ferring to either sample number, or specific boring, well, or test pit
number. When this field includes the letter "R", this designates a
replicate sample. The final digits of the sample number refer to the
sampling round. In the case of subsurface soils from specific depths at
a single location, the final digit is followed by a letter, which indi-
cates the depth or number of samples collected from a unique test pit or
boring.

2.2.3.2 Sample Documentation
At the end of each day of field work, chain-of-custody forms were com-
pleted for the collected samples. These forms were then packed with the
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samples for shipment to the laboratory. Delivery was either directly by
Remcor personnel or overnight courier. Chain-of-custody protocols were
followed throughout the sample collection and shipping sequence.

Sample log books and/or well purging sheets were completed for the sam-
pling efforts providing the details of sample collection, technigues,
and locations. These logs have been retained by Remcor as permanent
records of the sampling effort.

2.2.4 Sampling Equipment Decontamination

Appropriate precautions were taken in the field to reduce the possibil-
ity of cross-contamination of samples. Contact surfaces of sampling
equipment used for all sampling were decontaminated prior to each use.

Sampling equipment included stainless steel spatulas, stainless steel
mixing bowls, split-spoon samplers, stainless steel bailers, and miscel-
laneous hand tools. The primary method by which sampling tools were

decontaminated was the following:

* Wash with solution of laboratory grade, phosphate free
detergent (Liqui-Nox™) and water

* Hexane rinse
e Distilled water rinse

e Air dry.

Larger pieces of sampling equipment, such as the split spoons, stainless
steel bailers, and hollow-stem augers, were decontaminated by use of a
high-pressure steam washer. This decontamination process was also ap-
plied to the backhoe used to excavate the test pits.

2.2.5 Laboratory Analysis Protocols
Analytical support for this investigation was provided by Antech Ltd.
Laboratory Services (Antech) of Export, Pennsylvania. The selection of

Antech as the analytical laboratory was based on Armco's and Remcor's
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past experience with Antech and the determination that Data Quality (DQ)
Level III was appropriate for the waste, soil, and ground water testing.
The uses of the data for site characterization and alternatives evalua-
tion are consistent with DQ Level III in accordance with EPA guidance.

2.2.5.1 Testing Methods

Preparation and analysis of solid and aqueous samples were performed in
accordance with the protocols specified in Table 1. Both digestion/ex-
traction and analytical protocols are noted where appropriate.

2.2.5.2 Quality Control Procedures and Data Validation

Remcor field personnel ensured strict adherence to the described chain-

of-custody and sample documentation procedures throughout the course of

field sample collection and transport to the laboratories. Preservation
requirements were met for all samples in accordance with the analytical

protocols specified in Table 1.

Laboratory quality control (QC) procedures included preparation and
analysis of duplicate samples for each group of samples analyzed in each
medium. Laboratory duplicate analyses are provided in the analytical
data summary tables. In addition, field replicates were submitted as
blind samples to provide an additional check on the quality of the labo-
ratory data.

Matrix spikes and matrix spike duplicates, as well as National Bureau of
Standards (NBS) and EPA-certified method blanks were also analyzed by
Antech in accordance with requirements of the analytical protocols.
Spike recoveries and method blank tests of instrument performance were
within acceptable limits during analyses of samples from this project.

Field and trip blanks were collected as a quality check on field sample
collection equipment and procedures, as well as on laboratory analyses.
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The following samples were collected as field replicates:

+ Soil and Fill Materials:

- TP-Q7A-1A//TP-07A-1B
- MS-006-1A//MS-006-1B

* Ground Water:

- MW-001-01//MW-001A-01
- MW-006-04//MW-006A-04
- MW-008-05//MW-008A-05
- MW-006-06//MW-006R-06
- MW-006-07//MW-006R-07
- MW-006-08//MW-006R-08
- MW-006-09//MW-006R-09.

Replicate analyses of TP-07A-1A and TP-O7A-1B exhibited acceptable
agreement regarding EP toxicity metals and total lead; however, analyses
for total zinc and oil and grease were not in good agreement. Matrix
inhomogeneity may have contributed to the difficulty in extracting more
comparable samples for analysis. Replicate analyses of MS-006-1A and
MS-006-1B showed excellent agreement for pH, lime requirement, total
copper, and total lead. Total zinc analyses showed acceptable repro-
ducibility. Excellent agreement has generally been obtained in the
seven sets of replicate samples of ground water taken from Points MW-001
and MW-006.

Nine fileld and trip blank samples for ground water have been submitted
for analysis. Blank media were not readily available for soils and fill
encountered during the field sampling. With minor exceptions, contami-
nants of concern at the UWR site have not been found in the blank sam-
ples above method detection limits. Methylene chloride was found in the
trip blank for the May 1989 round of ground water monitoring.

Tables 2 and 3 and Appendix D report laboratory duplicate analyses per-
formed by Antech. Five of 17 test pit soill samples were analyzed in
duplicate for total lead. Variations between duplicates were generally
20 to 30 percent of the mean; however, in the case of TP-01C-1, the var-
iation between duplicates exceeded 40 percent of the mean. Three sam-
ples were subjected to duplicate analyses for total zinec, with excellent
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agreement between duplicates. A4 single sample analyzed in duplicate for
total cyanides evidenced good agreement. Poor agreement was noted in
two samples analyzed in duplicate for oil and grease. Variations be-
tween samples exceeded 70 percent of the mean value. Two other samples
were analyzed in duplicate for oil and grease, with concentrations near
the detection limit; duplicate analyses confirmed the general absence of
oil and grease in these samples. Good agreement was also found between
three separate test pit soil samples analyzed in duplicate for EP toxic-
ity lead. The 1:1 pH measurements in subsoils at the HCl tank and the
acid rinsewater equalization tank were confirmed by Antech through per-
forming duplicate analyses on two soil samples taken from these areas.
Duplicate analysis of lead in three ground water samples showed excel-

lent agreement.

2.2.6 Aerial Photography Review

Remcor examined archival aerial photographs to provide insight into the
time frame and methods of waste disposal at the North End. Descriptions
of the photographs reviewed in this effort follow:

* Photograph 1 - Oblique aerial photograph of the UWR site
taken in 1953

» Photograph 2 - Vertical black-and-white photograph,
enlarged to 1 inch = 100 foot scale, taken in 1957

+ Photograph 3 - Vertical black-and-white photograph,
enlarged to 1 inch = 100 foot scale, taken in 1969

» Photograph (Set) U4 - Vertical stereographic black-and-
white photographs, 1 inch = 200 foot scale, taken in 1973

* Photograph (Set) 5 - Vertical stereographic color photo-
graphs, 1 inch = 200 foot scale, taken in 1977

+ Photograph 6 - Vertical black-and-white photograph,
enlarged to 1 inch = 200 foot scale, taken in 1979,

A copy of Photograph 1 was found in "The Union Wire Rope Story,” an un-
published history of the facility (Zerr, 1981). This report was written
by C. M. Zerr, who held various engineering and administrative positions
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at the UWR plant from 1934 through 1971. Photographs 2 through 6 were
provided by the U.S. Department of Agriculture, Agricultural Stabiliza-
tion and Conservation Service (ASCS) in Salt Lake City, Utah.

Photograph 1, which was reviewed as a photocopy and somewhat lacks
resolution, seems to show disposal of solid materials in the central to
western portion of the North End area in 1953. The disposal area, which
covers perhaps 30 to 40 percent of the site, appears to extend to the
east to an escarpment. The eastern portion of the site appears to be

wooded.

Photograph 2 shows apparent disposal activity in the central and western
portion of the North End area. The eastern escarpment identified in the
1953 photograph remains visible, although some more-limited disposal
east of this feature may have occurred. It is estimated that 60 percent
of the present North End area (in plan) was filled prior to 1957. The
northeastern portions of the site were not yet in use as disposal areas.
The western limits of the filled area are definable by the presence of

a trench parallel to the railroad. The photograph also indicates the
presence of a few mature trees along the right bank of the Blue River.

Photograph 3 shows that, by 1969, the placement of solid materials in
the North End area had extended to the east and that the entire two-acre
area had become relatively level to plant grade. The formerly identi-
fied eastern escarpment is not visible in this photograph, but a steep
bank along the right bank of the Blue River can be seen. By inspection
of this photograph, it appears that nearly all of the North End area had
been used by 1969, and western portions of the site were being used to
store equipment and/or materials. The mature trees that were present in
the 1957 photograph have been removed.

The stereo pair of photographs from 1973 (Photograph [Set] 4) indicate
that all filling in the North End former disposal area was completed by
1973. A transparent copy of the current site map was overlaid on these

==
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photographs and showed that the site topography has not changed signifi-
cantly since 1973. Apparent topographic changes between 1969 and 1973
were limited to the northeast corner of the site. The area was in use
for product and/or materials storage at the time of the 1973 photo-
graphs, and two pipe drainage ditches are clearly entrenched at the
North End. Topographic relief also clearly indicates the presence of
western and eastern ditches that bound the site. The eastern portions
of the site are vegetated, and current fixtures such as the acid rinse-

water and aboveground tanks are absent.

In the 1977 and 1979 photographs (Photographs 5 and 6), the character of
the North End area remains generally unchanged from 1973. The ground
surface is light-colored, evidencing a gravel surface, and the area was
being used for surface storage of wire spools and other equipment. The
acid rinsewater equalization tank is clearly visible at its present lo-
cation (Figure 3), and site topography reflects current conditions.

2.3 INVESTIGATION RESULTS

2.3.1 Subsurface Conditions

Subsurface conditions across the site have been determined through the
test pit excavation and investigative drilling. The encountered subsur-
face soils and fill and ground water conditions are described in the

following sections.

2.3.1.1 Scils and Fill Materials

The UWR site is located within a meander loop of the Blue River and re-
sultant geologic floodplain. Subsurface materials are classified as
Quaternary Alluvium of the Blue River. Holocene flood events have typi-
cally deposited silt and clay materials with minor amounts of fine sand.
In general, the silt and clay sequence coarsens with depth resulting in

a more-permeable lower zone. Abrupt contacts are rare in the seguence;
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contacts tend to be gradational. The unconsolidated alluvium is under-
lain by shale, whose upper surface is at an elevation of 684 feet above
mean sea level (ft-msl), based on data from COE Boring D-28. Boring
D-28 was located in the northern portion of the UWR site.

In one well boring, MW-8, a green glauconitic fine sand with glauconitic
clay lenses and traces of plant fragments was logged at a depth of 19.5
feet. This material represents the basal unconsolidated material en-
countered at UWR site. This unit was not encountered at any other bor-
ing at the site but is presumed to exist at depths exceeding that of

other borings.

Overlying the glauconitiec unit is a dark gray silt-sand mixture with
plant fragments. This unit is water-bearing at any point it was encoun-
tered at the site.

Overlying this silt-sand unit is a gradational contact with a finer unit
that is dark gray silt with plant fragments. This unit, when soft,
transmits water to monitoring wells. The overlying clayey silt, silty
clay, and clay units are aquitard units. These units typically occupy
the upper 15 to 20 feet of the stratigraphic column at the site. In
some areas, particularly in the southern portions of the UWR plant site,
this unit acts as a confining layer.

A gray to brown silty clay of alluvial origin was found in the test pit
excavations to be the native material underlying the fill at the North
End. This finding is consistent with information reported by the COE
from geotechnical investigations associated with the Blue River rechan-
nelization project and other site borings. These soils would be ex-

pected to exhibit a relatively low permeability.

Based on observations made during test pit excavation and from the re-
view of historical aerial photographs, fill materials at the North End
former disposal area were apparently end-dumped atop the ground surface.

y Reveon 4
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This dumping progressed generally from the southwest to the northeast,
filling a low-lying area along the right bank of the Blue River. Pres-
ently, a relatively steep slope with 8 to 12 feet of total relief de-
fines the northern limit of the fill area (Figure 3).

The fill materials were found to include a black dust and fine scale
material. Construction debris (e.g., bricks and rubble) scrap wire
product, and miscellaneous plant debris were also encountered. The
thickness of fill ranges to 8.5 feet on the western side of the site
(Appendix A, Log of TP-7; Figure 3), but is typically on the order of U4
feet. At its deepest point, the lower fill/waste horizon is at approxi-
mate Elevation T40 ft-msl. Visibly identifiable wastes are generally
covered with 6 to 12 inches of gravel and soil. Based on data recorded
in test pit logs (Appendix A), Remcor estimates a total quantity of fill
in the North End former disposal area of 12,000 cubic yards (yd3). The
fill encompasses a plan area estimated at 85,000 square feet (ftz) (2.0

acres).

The black, lead-bearing dust was likely generated in the patenting and
galvanizing operations and collected in containers along with other
paint trash and debris. It appears that such containers were then
emptied in the North End area.

Particular attention was paid for the presence of drums in the test
pits. Although numerous drum lids were unearthed, only two drums were
located. Based on their appearance and contents, it is believed that
both were used as trash receptacles prior to being buried at the dispos-
al area. There are no records to indicate that spend chlorinated sol-
vents, paint wastes, or similar materials were routinely disposed in the
North End area.

2.3.1.2 Ground Water
Observations and data collection activities conducted at the UWR site
allow for an assessment of ground water flow conditions. The following
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sections describe the hydraulic characteristics of the uppermost water-

bearing zone.

Ground water 1is contained within the soft silt and silt-sand units at
the site. The upper, finer deposits tend to be aquitard materials, con-
fining the aquifer in places. Based on the encountered lithology and
the fact that developed wells cannot be bailed dry by hand during purg-
ing, the hydraulic conductivity of the uppermost water-bearing zone is
estimated to be in the range of 1 x 10’“ to 1 x 10°3 centimeter per
second (cm/sec) (Freeze and Cherry, 1980). The permeability is expected
to increase with depth.

The saturated thickness of the uppermost water-bearing zone is not well
defined. Based on the depth to shale in an on-site COE boring, a satu-
rated thickness of 50 to 60 feet is considered the probable maximum.

The uppermost water-bearing zone is a partially eonfined aquifer whose
recharge area appears to be southwest of the plant and perhaps, to some
degree, from leakage through the overlying stiff clay. Ground water
discharge is apparently to the Blue River.

Ground water was typically encountered in borings between 15 and 20 feet
below grade and, in some wells, rose to water levels as high as 7 feet
below grade. The compilation of ground water elevations at the time of
drilling MwWw-1, MW-2, and MW-3 showed the water table surface at an ele-
vation of approximately 734 ft-msl near the Blue River; the stage of

the Blue River was approximately 731 ft-msl at the same time. Typical
ground water levels are shown in Figure 5. This figure shows that the
general direction of ground water flow is toward the north-northeast.
The mapped ground water contours indicate that ground water discharge to
be in the direction of the Blue River (north).

Appendix C (Table C-2) includes the tabulation of ground water elevation
data collected over the monitoring period of January 1988 through
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September 1989. Ground water elevations varied over the period, but hy-

draulic gradients and flow directions remained generally consistent.

The average hydraulic gradient at the UWR site is in the range of 0.010
to 0.020 foot per foot (ft/ft). In the North End area, hydraulic gradi-
ents for discharges to the Blue River were estimated from water levels
in wells and the stage of the Blue River; these gradients are in the
range of 0.011 to 0.047 ft/ft. These gradients represent discharge zone
conditions and tend to be higher than the average gradients across the

site.

Based on the described hydraulic conditions, the discharge of ground
water from the uppermost water-bearing zone to the Blue River was evalu-

ated using Darcy's Law:

Q = K A dhsdl

where:
Q = ground water discharge (gallons per day [gpd])
K = aquifer hydrsulic conductivity (gallons per day per square
foot [gpd/ft€])
A = area of flow (ftz)
dh/dl = hydraulic gradient (ft/ft).

Calculations of ground water flow across the site indicate values in the
range of 16,000 to 42,000 gpd.

2.3.2 Analytical Results

The following sections present the results of chemical analyses of
soils, fill materials, and ground water at the UWR plant site. Labora-
tory analyses data for soils and fill materials are presénted in Tables
2 and 3. Table U4 is a summary of ground water analysis data; Appendix D
tables provide a full reporting of ground water monitoring data through
September 1989.
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2.3.2.1 Soils and Fill Materials
Twenty-one soil samples were submitted to the laboratory for chemical
analyses of the soil and fill materials at the North End area. Seven-

teen representative samples of soil and fill material were analyzed for

the following:

Total lead

Total zinc

EP toxicity metals
Total cyanide

0il and grease.

One sample was analyzed for EP toxicity metals, total cyanides, and oil
and grease. Three samples were analyzed for priority pollutant VOCs.
Table 2 is a summary of the laboratory analysis results.

As indicated in Table 2, the black dust and scale-type waste materials
are lead-bearing, with total lead concentrations ranging from 100 to
130,000 micrograms per gram (ug/g). Total zinc concentrations range
from about 60 to 4,300 ug/g. Two black dust samples (i.e., TP-2A4-1C and
TP-3B-1) were found to exhibit the characteristic of EP toxicity; the
lead content in their leachates exceeded 5.0 milligrams per liter
(mg/2). None of the other seven metals analyzed in the EP toxicity
leachate (i.e., arsenic, barium, cadmium, chromium, mercury, selenium,
and silver) was detected.

The only sample in which cyanide was detected (minimum detection level
of 1 ug/g) was a sample of a white sand-like waste, which was collected
from Test Pit TP-8. This sample contained 10 and 13 ug/g total cyanides
in duplicate analyses. O0il and grease contents of the fill materials
ranged from less than 50 to 4,900 ug/g. No priority VOCs were detected
in these analyzed samples. ’

Soil materials showed much reduced total lead and zinc levels and no
detectable metals in EP toxicity leachate. Cyanides were likewise not
detected. O0il and grease concentration ranged from less than 50 to
160 ug/g.
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In addition to the samples collected from test pits within the former
disposal area at the North End, soil testing was performed in the vicin-
ity of the HC1 storage and acid rinsewater equalization tanks (Table 3).
These tanks are located within the North End study area.

Shallow borings were advanced to retrieve near-surface soil samples in
the areas of the HCl tank area (Figure 3). Four samples, taken at
depths ranging to five feet, were collected in the bulk HCl storage tank
area. Soil samples were submitted to the laboratory for pH analysis;
soil samples showing a depressed pH were also analyzed for their lime

requirement.

In the vicinity of the bulk HCl tank, the pH of soil samples ranged from
pH 7.50 to 11.80 (Table 3). These neutral to alkaline conditions may be
related to the fact that the soils of the area are generally limestone-

derived and that limestone has been placed at the surface near the tank

to mitigate the effects of any spillage.

In the vicinity of the acid rinsewater equalization tank (Figure 3),
three borings were advanced to a depth of 17 feet for the collection of
subsurface soil samples. Samples were collected from Borings TB-9,
TB-10, and TB-11 at depths of 11.0 to 11.5, 14.5 to 15.0, and 16.5 to
17.0 feet each. Each sample was submitted for analysis of pH as an in-
dicator potential of acid rinsewater leakage; samples exhibiting a de-
pressed pH were also analyzed for their lime requirement.

During the drilling of each of these borings, particular attention was
paid for the presence of ground water. Upon its completion, Boring
TB-11 was permitted to stand open for over 48 hours and was found to re-
main dry. Monitoring Well MW-1 was drilled 140 feet east-southeast of
TB-11 and encountered confined water at 19 feet (which rose to a level
of 15 feet in the well). This indicates that the soil samples collected
at Test Borings TB-9 through TB-11 were of an aquitard material.
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The results of pH and selected lime requirement analyses are included in
Table 3. These results indicate that the pH of the soil tends to de-
crease with depth. The median pH values of the three horizons are as
follows:

e 11.0 to 11.5 feet - p

H 8.
s 14.5 to 15.0 feet - pH 7.
+ 16.5 to 17.0 feet - pH 6.

wnomn

Depth-pH relationships are not consistent among the three borings, how-
ever, and lime requirements are minimal. Leakage from this tank, if it

ever occurred, has not significantly affected local soils.

2.3.2.2 Ground Water
Table 4 provides a summary of the analytical data developed from the

ground water monitoring conducted during the period of January 1988
through September 1989. Appendix D includes all such monitoring data
and statistical summaries of the developed data.

As indicated in Table 4, the general chemistry analysis of ground water
samples taken at the UWR plant site included the determination of pH,
specific conductance, and alkalinity. These parameters are reliable in-
dicators of whether the ground water has been affected by plant or local

operations.

The pH of ground water across the site has ranged between pH 6.0 and 7.9
(Table 4) during the period cf record, January 1988 through September
1989. In areas where the pH is in the lower portion of this range, the
alkalinity is also lower than alkalinities of waters with higher pH val-
ues. The buffering capacity of ground water in certain operations areas
may have been reduced, but residual capacity remains. Site-wide season-
al fluctuations in ground water pH have been distinctive, with lower pH
values corresponding to periods of lower water levels. The range of pH
values in any single sampling round has never exceeded 1.0 standard
unit. During the drought conditions of the summer of 1988, pH values in
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most wells were found to decline to their lowest levels. Samples col-
lected after prolonged heavy rains and high ground water levels (Septem-
ber 1989) showed the highest levels. Variances in pH are more likely
influenced by seasonal fluctuations of water table elevations within the
predominantly limestone-derived alluvium and by recharge events than by
waste acid disposal or other industrial influence.

The specific conductances at Wells MW-3, MW-3A, and MW-8 have ranged
from 580 to 1,000 micromhos per centimeter (umhos/cm), apparently repre-
sentative of background conditions with respect to inorganic constitu-
ents. At Well MW-2, which is downgradient of various plant operations,
the specific conductance of the ground water ranges as high as 5,000
umhos/cm.

Background lead concentrations are on the order of less than 0.001 to
0.008 mg/e. Total lead levels at the North End wells have ranged from
less than 0.001 to 0.19 with mean levels (* the standard deviation) as
follows (mg/t):

e MW-1 : 0.027 * 0.052
* MW-2 :0.011 2 0.014
+ MW-3 : 0.010 = 0.007
e MW-3A : 0.004 * 0.004.

All of these data are for total (nonfiltered) lead concentrations in
ground water. Analyses of the samples collected in September 1989
showed no detectable dissolved lead in ground water at these wells.

None of these mean lead concentration in ground water exceeds the pri-
mary drinking water standard of 0.050 mg/t. Lead levels in ground water
in the plant operations area vary significantly based on the locations
of the samples. Individual high concentrations reported from sampling
events have not, however, been confirmed in the more-recent sampling
(Appendix D). The latest four rounds of ground water monitoring (20
total well samples) indicate total lead concentrations ranging from
0.003 to 0.11 mg/t in the plant operations area. The arithmetic mean
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concentration is 0.027 mg/&. Dissolved lead analyses in September 1989
typically showed nondetectable levels with a maximum value (at MW-4) of
0.012 mg/e.

The background zinc level is taken as 0.03 mg/t based on the MW-8 anal-
ysis (Table 4). This background level is exceeded in the samples from
the North End wells. None of these waters, however, exhibited a zinec
level that approaches the secondary drinking water standard (because of
organoleptic properties) of 5.0 mg/t. Copper was also detected in the
ground water at the North End in concentrations above background levels.
None of these concentrations, however, exceeded the proposed Recommended
Maximum Contaminant Level (RMCL) of 1.3 mg/t in drinking water.

Certain priority volatile organics were detected in ground water samples
from Wells MW-1, MW-3, and MW-3A at the North End. 1,%1,1-trichloroeth-
ane (TCA) and its degradation products (e.g., 1,1-dichloroethane [DCA)
and chloroethane) and 1,1-dichloroethylene (1,1-DCE) represent the pri-
mary compounds found. Trichloroethylene (TCE); tetra- (or per-) chloro-
ethylene (PCE); trans-1,2-dichloroethylene (1,2-DCE); and vinyl chloride
have also been detected.

TCA was found at concentrations ranging to 820 micrograms per liter
(ug/t) at MW-1; the EPA has established a RMCL for TCA in drinking water
at 200 ug/r. The RMCL for 1,1-DCE is 7.0 ug/t; concentrations found in
MW-1 and MW-3 ranged to 200 and 3,400 ug/t, respectively. The peak 1,1-
DCE recorded at Well MW-3 was not repeated in more-recent sampling. No
RMCLs have been proposed for DCA or chloroethane.

2.3.3 Data Evaluation

2.3.3.1 North End Soils and Fill Materials

Results of the field and laboratory studies indicate that lead-bearing
dusts have been disposed at the North End area of the UWR plant site.

Remcor estimates that approximately 33 percent of the total volume of
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f111 (i.e., 4,000 yd3) is comprised of lead-bearing dusts and dusts
mixed with soil and debris.

Comparisons of EP toxicity versus total lead levels in all materials
sampled at the North End indicates a statistically significant correla-
tion. Nonlinear regression analysis yields the following empirical
relationship (Figure 6):

E = 0.003970-63

r = 0.823
where:
E = lead concentration in EP toxicity leachate, mg/%
T = total lead concentration, ug/g .

correlation coefficient.

From this relationship, it is inferred that the lead present in the

dust is in a relatively insoluble form (e.g., elemental lead, lead phos-
phate); materials averaging a total lead concentration of about 80,000
ug/g would be expected to exhibit an average EP toxiecity value of 5.0
mg/t. Statistical evaluation of this relationship indicates a 95-
percent probability that any material containing less than 3,300 ug/g
total lead will not be EP toxic for lead. On this basis, Remcor esti-

mates that perhaps 25 percent of the total volume of lead-bearing dust
and dusts mixed with soil and debris (i.e., 1,500 yd3) would exhibit the
characteristic of EP toxicity for lead.

Where not mixed with dusts, samples of soil materials show low (less
than 100 ug/g) total lead levels and no detectable lead in their EP
toxicity leachate. The lead contamination is confined to the waste
disposal horizon and has not significantly affected underlying solls.

Total zinc concentrations somewhat track total lead concentrations
(Figure 6), but several exceptions are noted (e.g., Samples TP-O4B-1,
TP-08A-C). This relationship suggests that the fill materials include
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mixtures of different types of dusts, each comprised of varying propor-
tions of lead and zinc. Soil materials show zinc levels proportionally
higher than corresponding lead levels, as compared to respective levels

in dusts.

Nonlinear regression analysis of the lead and zinc data (Figure 6)
provides the following relationship:

z = 35.8 10-38
r = 0.611
where Z = total zinc concentration, ug/g.

By this equation, wastes and soil/waste mixtures containing 3,300 ug/g
total lead would be expected to average 780 ug/g zinc.

Except for one sample of a white sand-like waste, cyanides were not
found in the encountered soil or fill materials. There are no regula-
tory standards for "acceptable" cyanide levels in soils applicable to
the UWR site; a total cyanide concentration of 20 ug/g is commonly used
as an action level for further investigation and/or cleanup.

0il and grease levels in soils and fill materials were found to range to
a maximum of 4,900 ug/g. This concentration (0.49 percent) is consider-
ably lower than the Missouri DNR threshold of 10 percent used to define
hazardous wastes (10 Code of State Regulations [CSR] Section 25).

2.3.3.2 Ground Water

Localized ground water contamination has been identified at the UWR
plant site as compared to drinking water standards or advisories. Wells
at the North End show lead levels slightly elevated, over background,
but within primary drinking water standards. Certain volatile chloro-
carbons (e.g., TCA and 1,1-DCE) have been found in MW-1, MW-3, and
MW-3A.

)
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The sources of this ground water VOC contamination are not well defined.
While former site operations may be suspected, certain patterns in the
data suggest that the VOC concentrations observed in Wells MW-1 and MW-3
could, at least in part, represent the trailing edge of a contaminant
plume that passed through the UWR site.

Well MW-4 is about 250 feet upgradient of MW-1 and shows the presence of
TCA, DCA, and 1,1-DCE. In MW-4, the concentrations of these compounds
are about 3 to 20 percent of those in MW-1; TCE and PCE have not been
detected in MW-U. Similarly, Well MW-3A is about 80 feet upgradient of
MW-3. In the four sampling rounds for which data are available from
both wells, Well MW-3A showed 30 to more than 90 percent lower total
VOCs than at Well MW-3.

-_
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3.0 WASTE REMOVAL PLAN

Waste removal operations at the North End former disposal area involve
exhumation of buried waste materials, sorting and staging of the exca-
vated materials, and loading contaminated materials into vehicles for
off-site waste disposition. All work will be performed in strict com-
pliance with this approved work plan as it is incorporated into the
Consent Agreement. The plan presents a sequential material handling
scheme that includes excavation, sorting, staging, sampling, testing,

waste disposal, and backfilling.

3.1 MOBILIZATION AND SITE SETUP

3.1.1 Mobilization

Remcor will mobilize the necessary personnel, equipment, and materials
to the North End former disposal area to conduct the waste removal op-
eration. Needed equipment includes heavy earthmoving machinery (e.g.,
hydraulic excavator [backhoe], loader, bulldozer), a personnel decontam-
ination facility, and a tool storage trailer. Other mobilization activ-
ities include procurement of required materials (e.g., erosion and sedi-
mentation control materials), temporary removal of the chain-link fence
along the southern limit of excavation, and construction of a temporary

barricade to replace the fence.

3.1.2 Site Survey
A topographic survey of the North End former disposal area will be pre-

pared to establish preconstruction grades and planned limits of excava-

tion. This survey will be performed during site mobilization.

The horizontal extent of planned waste removal is based on the results
of observations made during test pit excavation and subsequent labora-
tory analyses. Review of archival aerial photographs corroborate the
results of on-site test pitting. In the review of these photographs

(Section 2.2.6), no suspected waste disposal activities were observed

outside the planned removal area.
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In the survey, the area will be divided into 40-foot wide zones as shown
in Figure 7, and survey measurements will be recorded on 40-foot (maxi-
mum) centers. The KCS railroad lines to the west and corners of plant
buildings will be used for horizontal control. The 40-foot zones repre-
sent the excavation sequence work limits. The limits of excavation will
be identified initially, and controls will be established to allow docu-
mentation of excavation quantities during construction.

With the assistance of Armco and Wireco plant personnel, underground
utilities that could be potentially affected by excavation activities
will be identified during the site survey. As necessary and appropri-
ate, local utility companies will be contacted to verify the presence
and/or location(s) of such utilities.

3.1.3 Site Security and Access
To facilitate exhumation of buried waste, the existing chain-link fence
will be removed and replaced Wwith a temporary barricade along the south-

ern perimeter of the North End former disposal area. This work limit
will be cordoned off with fencing or tape and warning signs will be
erected to preclude inadvertent human intrusion. Access along the re-
mainder of the work area perimeter is effectively controlled by natural/
topographic barriers, including the Blue River. No additional physical
facilities/barriers for site security are considered necessary during

waste removal operations.

Access to the excavation work area will be controlled by the same pro-
cedures used to control access to the UWR plant site as part of normal
plant procedures. Check-in and check-out procedures are administered by
security guards at all plant entrances, including the northern Manches-
ter Avenue entrance located adjacent to the excavation work area. Un-
authorized personnel will not be permitted in the work area during or

after work hours.
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Project-related traffic will use the northern Manchester Avenue entrance
for both site ingress and egress. This entrance is located immediately
adjacent to the work area. Use of this entrance will allow trucks and
heavy equipment easy access to the work area and will not create any ad-
ditional traffic flow within the active plant areas that would disturb

normal operations.

3.1.4 Health and Safety
Construction activities for the removal of the lead-contaminated mate-

rials involve work in a potentially hazardous environment. Remcor has
designated worker health and safety protection requirements; Appendix G
presents the site HASP. The health and safety procedures identified in
the site HASP will be strictly followed throughout the conduct of the

site work.

3.1.5 Soil Erosion and Sedimentation Controls

Prior to the start of any excavation activities, soil erosion and sedi-

mentation controls will be emplaced. A silt control fence will be
erected along the downslope perimeter of the planned limits of excava-
tion (Figure 7); the total length is approximately 550 feet. This silt
fence will be constructed of Exxon GTF 101S or equivalent woven geotex-
tile in accordance with the detail in Figure 8. Remcor will maintain
the silt fence as needed for the duration of the project activities.
The silt fence will be left in place following the cover construction.

3.1.6 Site Facilities
The proposed layout of site facilities is shown in Figure 7. This ar-

rangement was established based on the following criteria:

» Operations safety, which includes efficient, organized,
and predictable flow of workmen and equipment

e Minimizing the potential spread of contamination by pro-
duction personnel and equipment

e Efficient and regular production cycling as excavation
proceeds

(_‘wuca;j
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* Minimizing the surface area of the potentially contami-
nated work site.

ProjJect personnel will enter the work area through the personnel gate.
They will be allowed to leave the site only after passing through the
personnel decontamination facility. To accommodate the siting of this
facility, an estimated 300 yd3 of fill materials will be excavated and
temporarily stockpiled. Sorting and segregation of this material will
be conducted as described in Section 3.2.2. Similarly, soils sampling
at the limits of the excavation will be performed as described in Sec-
tion 3.4. The excavation will be backfilled with soil provided by Armco

or from off-site borrow sources.

3.1.6.1 Personnel Decontamination Facility

The personnel decontamination facility will include clean change rooms,
lockers, and shower facilities for all personnel at the project site.
Personnel working in contaminated areas will be required to remove their
work clothes and shower before changing into street clothes at the end
of their work shift. They will be required to remove work clothes and
wash their hands prior to eating, drinking, or smoking in secure areas.
No contaminated items will be worn or carried out of the project area.
Disposable items (e.g., respirator cartridges, coveralls, inner gloves)
that becomes contaminated will be included with the waste destined for

off-site disposal.

Wash water from the personnel decontamination facility will be sent to
the publicly owned treatment works (POTW) under the terms of an indus-
trial discharge permit from the City. This water will be piped for dis-
charge at a nearby sanitary sewer manhole. A total wash water volume of

1,000 gallons per week is estimated.

3.1.6.2 Equipment Decontamination Facility

The identified wastes at the North End former disposal area are buried,

with an existing surface cover of clean soil and gravel. Within the
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site work zone, access for off-site transportation vehicles will be lim-
ited to undisturbed areas or areas previously excavated and backfilled
with clean soil. In addition, the truck loading procedure (Section 3.3)
is designed to avoid contaminating these vehicles with the wastes being
loaded. By use of these procedures, equipment decontamination require-
ments will be kept to a minimum throughout the excavation operations.

After waste removal and backfilling are completed in the area of the
main truck gate to the North End area, a temporary equipment decontami-
nation pad will be established in this vicinity (Figure 7). This pad
Wwill be constructed of a 6-inch thick mesh-reinforced concrete slab, 15
by 25 feet in plan, placed on a properly prepared subbase. The concrete
surface will be coated with a water sealant. Timbers (e.g., railroad
ties) will be securely anchored to the concrete along the sides of the
pad, and the concrete surface will be sloped to the center to allow for

collection of spent wash waters.

A steam cleaner or high-pressure washer will be used to clean surfaces
of equipment that were in direct contact with the waste or otherwise may
have become contaminated. Wash water generated in this cleaning will be
collected by wet vacuums or small submersible pumps; this water will be
collected in a tank and tested for the following:

. pH

» Solids (total dissolved, total suspended)
¢ Total lead

e Total zinc

« VOCs

Total cyanides.
The FSAP (Appendix E) provides sampling and analysis protocols.

If this wastewater meets the criterion set forth in Armco's industrial
wastewater discharge permit, this water may be discharged to a specified
nearby sanitary sewer manhole. The total wash water volume is estimated
to be less than 7,500 gallons. As an option to POTW discharge, this
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water may be used for on-site dust control (Section 3.2.2.2) provided it

meets the following quality criteria:

pH between 6.0 and 9.0
Total lead - less than 0.05 mg/t
Total zine less than 5.0 mg/%
Total VOCs less than 0.010 mg/2
Total cyanides - less than 0.2 mg/%.

. [ ] L[4 L] *

3.1.6.3 Utilities

Temporary electric and telephone service will be established, as needed,
from existing services along Manchester Avenue., All waste removal work
will be performed during daylight hours, and temporary lighting of the

site will not be necessary.

Sanitary facilities will be provided either at the personnel decontami-
nation facility, in which case sanitary wastewater would be discharged
to the POTW (estimated flow of less than 500 gallons per week), or by
portable toilets. A contract sanitation service would supply the porta-

ble toilets and handle wastewater.

3.2 EXCAVATION AND ON-SITE MATERIALS HANDLING
The RI has identified four general types of fill within the proposed

work limits of excavation:

Homogeneous black powdery to granular lead-containing dust
Mixed lead-containing material and debris

Mixed lead-containing material soil

Other fill and construction debris.

The excavation and on-site materials handling procedures have been de-
signed to remove each of these materials with simple, efficient handling
and disposition (Figure 9). The crew size and types of equipment to be
employed have been selected based on the production rates required for
efficient operation, considering the limited working room and the rates
at which transportation vehicles can be loaded. Work in the North End
area will be staged and conducted to minimize interference with normal

plant operations.

y rowcos 4
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3.2.1 Excavation

Excavation of the waste area will be performed by a crew consisting of

an operated backhoe and loader and technicians under the direction of a
foreman. After the initial excavation required for siting of the per-

sonnel decontamination facility (Section 3.1.6), the excavation opera-

tion will begin at the northwest corner of the removal area and proceed
to the south and east (Figure 7).

In each stage of excavation, materials will be excavated downward to the
limits of visibly identifiable waste. Once an area is excavated to its
anticipated final depth, the crew will relocate to the east and continue
until all visibly identified wastes are removed. Figure 10 presents a

schematic of the excavation operation.

3.2.2 Materials Handling
As indicated in Figure 10, the excavated materials will be segregated
based on their visually identifiable composition. Figure 9 shows the

flow chart for the handling and disposition procedures for the various

categories of expected materials.

3.2.2.1 Visibly Clean Soil
It is anticipated that approximately 50 percent of the materials exca-
vated (i.e., 6,000 yd3) will be comprised of visually clean soils.

These soils consist of overburden and soils that lie between pockets of
waste materials. The clean soils will be placed in lenticular stock-
piles (i.e., windrows) along the side of the excavation away from the
work crew (Figure 10). These soils will be tested on a frequency of one
sample per 500 yd3 stockpiled, with the sample submitted to an off-site
laboratory for total lead analysis. Analysis turnaround will be speci-
fied at 24 hours. The FSAP (Appendix E) provides sampling and analysis
protocols. Any soils exhibiting a total lead concentration in excess of
the applicable cleanup standard (Appendix H) will be resampled for EP
toxicity lead analysis. The disposition of visibly clean soil will then

proceed as follows:

=
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e Total lead less than applicable cleanup level - Use as
site backfill

» Total lead greater than applicable cleanup level - Dispose
off site as hazardous waste if EP toxic or as nonhazardous
waste if not EP toxiec.

If off-site disposal is necessary, receiving facilities will be the
same as those used for other wastes leaving the site (Section 3.2.2.2).
Based on the results of the RI, it is expected that the majority of the
visibly clean soil will exhibit total lead concentrations below the
site-specific cleanup standards (Appendix H).

3.2.2.2 Mixed Black Dust, Soil, and Debris
Observations during test pitting at the North End former disposal area

suggest that nearly half of the excavated material (estimated quantity
of 5,500 yd3) will be comprised of mixed black dust, soil, and debris.
As these heterogeneous materials are excavated, they will be placed atop
a vibratory screen to allow segregation of materials by size categories:
 The coarse fraction (estimated quantity of 2,000 yd3) will

consist of construction rubble, wire, and miscellaneous
debris.

» The fine fraction (estimated quantity of 3,500 yd3) Wwill
be comprised of mixed soils and black dusts.

The segregated materials will be placed in temporary stockpiles to await
removal for off-site disposition,

Dust control measures are potentially required during the handling of
mixed lead-bearing dusts, soil, and debris. Fine water sprays will be
applied to materials as they are loaded atop the screen. During ex-
tended periods of dry, windy weather, water will also be sprayed on the
ground along access routes and excavation areas within the site. This
water spraying will be performed using a truck-mounted tank and spray
hoses. In no case, however, will the quantity of water applied be suf-

ficient to generate free liquids associated with the waste.

_
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The water used for dust control will be taken from one or more of the
following sources (in order of preferences):
+ Spent wash waters showing no acceptable levels of site

contaminants (Section 3.1.6.2) and low total suspended
solids

» Site ground water withdrawn from Wells MW-2, MW-3, and
MW-3A (after on-site treatment by activated carbon adsorp-
tion with confirmation that the standards defined in Sec-
tion 3.1.6.2 are met)

« Blue River

« Plant water supply.

Dust control measures will be implemented as necessary to avoid the off-
site release of visible dust emissions. It is the responsibility of the
Remcor on-site supervisor, or his designee, to ensure that such emis-
sions are prevented. If, at any time, dust generation increases to the
point where such releases appear imminent, dust-producing site opera-
tions will be suspended and dust control procedures enhanced. Such ad-
ditional measures may include covering dust-producing areas (e.g., soil
stockpiles) with polyethylene sheeting, rewatering of excavation areas,

and/or increased water application rates at the screening operation.

Perimeter air monitoring will be conducted in the event of visible
emissions to off-site areas. The need for such monitoring will be
determined by the Remcor on-site supervisor based on his observations of
site conditions. If it is needed, this perimeter monitoring would
involve the collection and analysis of dust samples for total lead
content at two downwind stations. Each station would consist of the
following equipment:

» Low-volume sampling pump (1 to U4 liters per minute air

flow rate) mounted on a post approximately 3 to 6 feet
above the ground surface

Revision No. 1
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+ Cellulose ester filter with 0.8-micron pore size,
37 millimeters in diameter, in a cassette filter holder,
connected to the sampling pump inlet by flexible (e.g.,
Tygon®) tubing.

Air samples would be collected over an 8-hour period beginning immedi-
ately after the observed off-site release and during the entire work
shift the following day.

All collected samples would be analyzed using atomic absorption spectro-
photometry in accordance with U.S. Department of Health and Human
Services, National Institute for Occupational Safety and Health Method
7082. If the lead dust concentration at the site permeter is found to
exceed 50 percent of the U.S. Department of Labor, Occupational Safety
and Health Administration action level for any day of operations, the
work activities associated with the dust emissions will be suspended
until reviewed with Armco and the EPA to develop methods that avoid or

minimize off-site airborne emissions.

Throughout the screening operation, fine water sprays, or egquivalent
control measures, Wwill be used on an as-needed basis to retard dust gen-
eration. The water sprays rate will be limited to ensure that, at no
time, free liquids become associated with the waste. The need for dust
control will be continuously assessed in the field based on the crite-

rion that no visible air emissions from the site are acceptable.

The coarse-fraction materials are considered unsuitable for use as on-
site backfill and will be removed for off-site disposition. If practi-
cable, wire and steel scrap will be separated by hand and returned to
the Armco Kansas City Works as scrap for reuse in steelmaking. Other-
wise, all such rubble and debris will be loaded into transportation

Revision No. 1
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vehicles and disposed off site as industrial waste. Disposal will occur
at the Waste Management, Inc. (WMI) Forest View Landfill in Kansas City,
Kansas or equivalent approved facility. The Forest View Landfill is

permitted to receive nonhazardous debris of this type.

The mixed soil and dust that pass through the vibratory screen will be
placed in windrows (Figure 10). Representative samples will be col-
lected at a frequency of one sample per 200 yd3 stockpiled and analyzed
for EP toxicity. Laboratory analysis turnaround of U48 hours will be
specified. The FASP (Appendix E) provides sampling and analysis proto-
cols. Based on the results of this testing, these materials will be

disposed as follows:

» EP toxic materials {(estimated quantity of 1,000 yd3) will
be disposed of as hazardous waste at the USPCI Landfill in
Lone Mountain, Oklahoma or equivalent permitted facility.

. Material§ that are not EP toxic (estimated quantity of
2,500 yd~?) will be disposed of at the WMI Forest View
Landfill or equivalent permitted facility.

3.2.2.3 Homogeneous Black Dust
Discrete horizons or pockets of homogeneous black dust are expected to

be encountered, based on the findings during test pit excavation at the
North End former disposal area. A total volume of 500 yd3 of this

material has been estimated.

Pockets of the black dust material will be excavated, and the removed
wastes will be placed directly into prepared roll-off containers (Figure
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